
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 11-B 

2010 Arsenic Adsorption Parameters 



Phase II RFI Report
East Helena Facility

Table 1
Arsenic Kds

Adsorption Results Initial Co Final C
Soil (g) (mg/L) (mg/L) Vol (L) Linear Fit

Ratio Soil Used As 72 hrs x/m (mg/kg) log x/m log C log Kf 1/n Kf R2 C/(x/m) 1/(KLxM) 1/M R2 R2
AEH-1008-567-SL 1:4 50.7650 1.56 0.058 0.200 5.9 0.772 -1.237 1.638 0.122 43.4 0.01 0.00980 -0.003 0.075 0.62 0.0003
Moisture: 1.53% 1:10 20.3060 1.56 0.390 0.200 11.5 1.062 -0.409 0.03384
Water: DH-6 1:20 10.1530 1.56 0.049 0.200 29.8 1.474 -1.310 0.00165
RFI2-SB6 (2.5-5') 1:40 5.0765 1.56 0.039 0.200 59.9 1.778 -1.409 0.00065

1:60 3.3809 1.56 0.200 0.200 80.5 1.906 -0.699 0.00249
1:100 2.0306 1.56 0.190 0.200 134.9 2.130 -0.721 0.00141

Linear Fit
Ratio Soil Used As 72 hrs x/m (mg/kg) log x/m log C log Kf 1/n Kf R2 C/(x/m) 1/(KLxM) 1/M R2 R2

AEH-1008-510-SL 1:4 50.4000 2.76 0.26 0.200 9.9 0.997 -0.585 1.638 0.717 43.5 0.77 0.02621 0.013 0.010 0.58 0.66
Moisture: 0.80% 1:10 20.1600 2.76 0.32 0.200 24.2 1.384 -0.495 0.01322
Water: EH-111 1:20 10.0800 2.76 0.58 0.200 43.3 1.636 -0.237 0.01341
RFI2-SB8 (40-41') 1:40 5.0400 2.76 1.20 0.200 61.9 1.792 0.079 0.01938

1:60 3.3566 2.76 1.70 0.200 63.2 1.800 0.230 0.02692
1:100 2.0160 2.76 2.20 0.200 55.6 1.745 0.342 0.03960

Linear Fit
Ratio Soil Used As 72 hrs x/m (mg/kg) log x/m log C log Kf 1/n Kf R2 C/(x/m) 1/(KLxM) 1/M R2 R2

AEH-1009-108,109-SL 1:4 50.4000 2.76 0.610 0.200 8.5 0.931 -0.215 1.201 0.580 15.9 0.45 0.07150 0.021 0.037 0.45 0.22
Moisture: 0.80% 1:10 20.1600 2.76 0.890 0.200 18.6 1.268 -0.051 0.04797
Water: EH-111 1:20 10.0800 2.76 1.500 0.200 25.0 1.398 0.176 0.06000
RFI2-SB16 (25-32') 1:40 5.0400 2.76 1.900 0.200 34.1 1.533 0.279 0.05567

1:60 3.3566 2.76 2.300 0.200 27.4 1.438 0.362 0.08392
1:100 2.0160 2.76 2.600 0.200 15.9 1.201 0.415 0.16380

Linear Fit
Ratio Soil Used As 72 hrs x/m (mg/kg) log x/m log C log Kf 1/n Kf R2 C/(x/m) 1/(KLxM) 1/M R2 R2

AEH-1009-123-127-SL 1:4 50.4400 1.56 0.830 0.200 2.9 0.462 -0.081 0.863 1.172 7.3 0.32 0.28675 0.216 -0.063 0.05 0.33
Moisture: 0.88% 1:10 20.1760 1.56 0.770 0.200 7.8 0.894 -0.114 0.09833
Water: DH-6 1:20 10.0880 1.56 1.000 0.200 11.1 1.045 0.000 0.09007
RFI2-SB21 (30-52') 1:40 5.0440 1.56 1.300 0.200 10.3 1.013 0.114 0.12610

1:60 3.3593 1.56 1.400 0.200 9.5 0.979 0.146 0.14697
1:100 2.0176 1.56 1.600 0.200

Linear Fit
Ratio Soil Used As 72hr x/m (mg/kg) log x/m log C log Kf 1/n Kf R2 C/(x/m) 1/(KLxM) 1/M R2 R2

AEH-1008-760-SL 1:4 50.375 3.1 0.34 0.200 11.0 1.040 -0.469 1.225 0.417 16.8 0.95 0.03103 0.028 0.029 0.90 0.97
Moisture: 0.75% 1:10 20.15 3.1 1.3 0.200 17.9 1.252 0.114 0.07276
EH-70 (35-37') 1:20 10.075 3.1 2 0.200 21.8 1.339 0.301 0.09159

1:40 5.0375 3.1 2.5 0.200 23.8 1.377 0.398 0.10495
1:60 3.354975 3.1 2.7 0.200 23.8 1.377 0.431 0.11323
1:100 2.015 3.1 2.8 0.200 29.8 1.474 0.447 0.09403

Linear Fit
Ratio Soil Used As 72hr x/m (mg/kg) log x/m log C log Kf 1/n Kf R2 C/(x/m) 1/(KLxM) 1/M R2 R2

AEH-1010-510-SL 1:4 51.03 3.1 0.07 0.200 11.9 1.075 -1.155 1.605 0.453 40.3 1.00 0.00589 0.008 0.014 0.98 0.96
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Moisture: 2.06% 1:10 20.412 3.1 0.38 0.200 26.7 1.426 -0.420 0.01426
EH-138 (40-42') 1:20 10.206 3.1 1 0.200 41.2 1.614 0.000 0.02430

1:40 5.103 3.1 1.8 0.200 51.0 1.707 0.255 0.03533
1:60 3.398598 3.1 2.1 0.200 58.8 1.770 0.322 0.03569
1:100 2.0412 3.1 2.5 0.200 58.8 1.769 0.398 0.04253

Linear Fit
Ratio Soil Used As 72hr x/m (mg/kg) log x/m log C log Kf 1/n Kf R2 C/(x/m) 1/(KLxM) 1/M R2 R2

AEH-1010-517-SL 1:4 50.4150 3.1 0.028 0.200 12.2 1.086 -1.553 1.766 0.411 58.4 0.99 0.00230 0.003 0.012 0.99 0.88
Moisture: 0.83% 1:10 20.1660 3.1 0.14 0.200 29.4 1.468 -0.854 0.00477
EH-138 (75-77') 1:20 10.0830 3.1 0.58 0.200 50.0 1.699 -0.237 0.01160

1:40 5.0415 3.1 1.4 0.200 67.4 1.829 0.146 0.02076
1:60 3.3576 3.1 1.9 0.200 71.5 1.854 0.279 0.02658
1:100 2.0166 3.1 2.3 0.200 79.3 1.900 0.362 0.02899

Linear Fit
Ratio Soil Used As 72hr x/m (mg/kg) log x/m log C log Kf 1/n Kf R2 C/(x/m) 1/(KLxM) 1/M R2 R2

AEH-1010-531-SL 1:4 50.53 3.1 0.39 0.200 10.7 1.030 -0.409 1.319 0.445 20.8 0.43 0.03636 0.026 0.020 0.48 0.14
Moisture: 1.06% 1:10 20.212 3.1 1.3 0.200 17.8 1.251 0.114 0.07299
EH-139 (40-42') 1:20 10.106 3.1 1 0.200 41.6 1.619 0.000 0.02406

1:40 5.053 3.1 2.4 0.200 27.7 1.443 0.380 0.08662
1:60 3.365298 3.1 2.6 0.200 29.7 1.473 0.415 0.08750
1:100 2.0212 3.1 2.6 0.200 49.5 1.694 0.415 0.05255
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Table 2
Arsenic Adsorption Parameters for Fruendlich, Langmuir, and Linear Adsorption Fits

Sample #/Location
log Kf 1/n Kf R2 1/(KLxM) 1/M R2 R2

AEH-1008-567-SL 0.0003
Water: DH-6
RFI2-SB6 (2.5-5')

AEH-1008-510-SL 0.66
Water: EH-111
RFI2-SB8 (40-41')

AEH-1009-108,109-SL 0.22
Water: EH-111
RFI2-SB16 (25-32')

AEH-1009-123-127-SL 0.33
Water: DH-6
RFI2-SB21 (30-52')

AEH-1008-760-SL 0.97
Water:  EH-111
EH-70 (35-37')

AEH-1010-510-SL 0.96
Water:  EH-111
EH-138 (40-42')

AEH-1010-517-SL 0.88
Water:  EH-111
EH-138 (75-77')

AEH-1010-531-SL 0.14
Water:  EH-111
EH-139 (40-42')
Notes:

Adsorption parameters fit in accordance with EPA guidance in EPA/530/SW-87/006-F (April 1992).
R2 = correlation coefficient for each adsorption isotherm type.
From Hydrometrics

Freundlich Parameters

1.225 0.417 16.781 0.951

1.638 0.122 43.416 0.009

1.638

7.298 0.316

0.717 43.481 0.768

1.201

0.621

0.5780.010

0.446

1.319 0.445 20.822 0.428

40.312 0.997

1.766 0.411 58.410 0.987

1.605 0.453

0.988

0.216 -0.063

0.580 15.903

0.863 1.172 0.048

0.028 0.029 0.903

Linear Fit

0.026 0.020 0.485

Traditional Langmuir Parameters

0.008 0.014 0.977

0.003 0.012

-0.003

0.013

0.075

0.4510.0370.021
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